Evaluating the effect of reducing the high-dose volume on the toxicity of radiotherapy in the treatment of bladder cancer.
The radiation dose used to treat bladder cancer is limited by the risk of inducing severe late bladder toxicity. Retrospective data suggest that radiation tolerance is greater for partial rather than whole bladder irradiation. Limiting the high-dose region to a section of the bladder may reduce toxicity, opening the way for dose escalation. The aims of this study were to establish the efficacy and compare the late toxicity between (1) a two-phase technique limiting the high-dose area and (2) a conventional single-phase radiotherapy to the whole bladder. A cohort study was undertaken of 229 patients with invasive bladder cancer treated with computed tomography-planned radical radiotherapy at the Royal Marsden Hospital from 1984 to 1998. In total, 154 patients received a single-phase treatment to the whole bladder with a 2 cm margin. Seventy-five patients with solitary, well-localised tumours were selected for treatment using a two-phase technique. The first phase (12 Gy) aimed to treat the tumour with a 2 cm margin. A second phase treated the whole bladder with 52 Gy. One hundred and forty-one patients were planned to receive a dose of 60-64 Gy/30-32 fractions over 6-6.5 weeks, whereas 88 patients received an accelerated regime. Data on late bladder and bowel toxicity (using Radiation Therapy Oncology Group criteria) were collected prospectively at the annual review. At the 5-year follow-up there was no difference in overall survival (hazard ratio = 0.91, 95% confidence interval 0.64-1.3) or failure-free survival (hazard ratio = 1.02, 95% confidence interval 0.73-1.43) between the two techniques. The two-phase reduced volume treatment was less toxic, with a 19% absolute reduction in overall grade 3-4 late toxicity (P = 0.02). These differences were more marked for bladder toxicity compared with bowel toxicity. The two-phase reduced volume technique was associated with less bladder and bowel toxicity than conventional whole bladder radiotherapy without evidence of impaired survival.